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TITLE OF THE INVENTION 

HARD DISK CLAMPING APPARATUS 
CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the priority of Korean Patent Application No. 2002-71966 filed 
on November 19, 2002 in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] An aspect of the present invention relates to an apparatus for clamping a hard disk on 
a motor. 

2. Description of the Related Art 

[0003] In a conventional hard disk drive, as shown in FIG. 1, a hard disk D where 
predetermined information is recorded is fixed on a motor rotating body 4 by a predetermined 
clamping apparatus to be capable of rotating. An actuator 2 on which a magnetic head 2a is 
mounted and rotating around a rotation shaft 2b provided on a base 1 is provided at one side of 
the hard disk D. When information is recorded and reproduced with respect to the hard disk D, 
the motor rotating body 4 rotates, which causes the hard disk D to rotate. The actuator 2 moves 
the magnetic head 2a to a desired position on a track of the hard disk D so that the recording 
and reproduction processes can be performed. 

[0004] In FIGS. 1 and 2, the clamping apparatus for fixing the hard disk D on the motor 
rotating body 4, comprises a spacer 5 inserted around a boss 4a of the motor rotating body 4 
disposed on an upper surface of the hard disk D, a clamper 3 accommodated on the spacer 5, 
and a plurality of screws 6 for coupling the clamper 3 to the motor rotating body 4. Thus, when 
the plurality of screws 6 are coupled to coupling holes 4c of the motor rotating body 4 through 
through holes 3a of the clamper 3, an edge portion of the clamper 3 presses the spacer 5 by a 
screwing force. Then, the spacer 5 presses the hard disk D toward an accommodation surface 
4b of the motor rotating body 4 so that the hard disk D is fixed on the motor rotating body 4. 
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The above clamping structure using a plurality of screws 6 is disclosed in Japanese Patent 
Publication No. hei 9-91816, Japanese Patent Publication No. hei 10-162464, and Japanese 
Patent Publication No. 2000-195212. 

[0005] However, when the plurality of screws 6 are screwed too tightly, a displacement is 
generated to the hard disk D receiving the screwing force so that deviation in the height at which 
the magnetic head 2a is lifted may be severe. 

[0006] A servo signal such as information about the position where information is to be 
stored is recorded on the hard disk D. In some cases, a servo signal is recorded after the hard 
disk D is assembled. However, in other cases, a servo signal is first recorded on the hard disk 
D and then the hard disk D is assembled. Accordingly, when a displacement is generated to the 
hard disk D during assembly, the servo signal already recorded on the hard disk D may be 
damaged. Also, abrasion dust can be generated from the plurality of screws 6, an inner wall of 
the through hole 3a of the clamper 3, or an inner wall of the coupling hole 4c of the motor 
rotating body 4, which may damage the surface of the hard disk D. Furthermore, since four 
screws 6 need to be screwed several times one by one in order to apply an identical pressing 
force to each screw, working time is prolonged. 

[0007] Therefore, a new clamping structure which can overcome these problems is needed. 
SUMMARY OF THE INVENTION 

[0008] Accordingly, it is an aspect of the present invention to provide an apparatus for 
clamping a hard disk which can firmly and quickly clamp a hard disk while preventing 
deformation of the hard disk. 

[0009] Additional aspects and/or advantages of the invention will be set forth in part in the 
description which follows, and in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0010] The foregoing and/or other aspects of the present invention are achieved by providing 
an apparatus for clamping a hard disk. The apparatus comprises a rotating body having a boss 
inserted in a central hole of the hard disk and having a threaded portion formed on an outer 
circumferential surface of the boss and an accommodation surface to support a lower surface of 
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the hard disk; a clamping washer inserted around the boss of the rotating body and placed on 
an upper surface of the hard disk; and a clamping nut placed on the clamping washer and 
coupled to the threaded portion of the boss so as to clamp the hard disk between the clamping 
washer and the accommodation surface of the rotating body. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 1] The above and/or other features and advantages of the invention will become 
apparent and more readily appreciated from the following description of the preferred 
embodiments taken in conjunction with the accompanying drawings of which: 

FIG. 1 is a perspective view illustrating a hard disk drive adopting a conventional hard 
disk clamping apparatus; 

FIG. 2 is an exploded perspective view illustrating the hard disk clamping apparatus 
shown in FIG. 1; 

FIG. 3 is a perspective view illustrating a hard disk drive adopting a hard disk clamping 
apparatus according to an embodiment of the present invention; 

FIG. 4 is an exploded perspective view illustrating the hard disk clamping apparatus 
shown in FIG. 3; and 

FIGS. 5A through 5D are views depicting a sequential fixing process of a hard disk using 
the hard disk clamping apparatus shown in FIG. 4. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0012] Reference will now be made in detail to the embodiments of the present invention, 
examples of which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to the like elements throughout. The embodiments are described below to 
explain the present invention by referring to the figures. 

[0013] Referring to FIG. 3, a hard disk drive comprising a hard disk D, and an actuator 20 
having a magnetic head 21 for recording and reproducing information with respect to the hard 
disk D and rotating around a rotation shaft 22 provided on the base 10. When a 
recording/reproduction process is initiated, the actuator 20 moves to a predetermined position of 
the hard disk D to perform the recording and reproduction processes. 
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[0014] A clamping apparatus for clamping the hard disk D, as shown in FIGS. 3 and 4, 
comprises a motor rotating body 40, a clamping washer 50, and a clamping nut 30. The motor 
rotating body 40 comprises a boss 41 inserted in a center hole D1 of the hard disk D, and an 
accommodation surface 42 on which a lower surface of the hard disk D around the center hole 
D1 is closely placed. A threaded portion 41a for screw coupling is formed on an outer 
circumferential surface of the boss 41. The clamping washer 50 having a ring shape is inserted 
around the boss 41 of the motor rotating body 40 and placed on an upper surface of the hard 
disk D placed on the accommodation surface 42. Also, the clamping nut 30 having a ring shape 
is coupled to the threaded portion 41a on the clamping washer 50. Thus, as the clamping nut 
30 is coupled to the boss 41, the clamping washer 50 is pressed against the hard disk D. 
Consequently, the hard disk D is clamped between the clamping washer 50 and the 
accommodation surface 42 of the motor rotating body 40. 

[0015] In the fixing process of the hard disk D using the clamping apparatus having the 
above structure, the hard disk D is placed on the motor rotating body 40 rotatably installed on 
the base 10, as shown in FIG. 5A. The boss 41 of the motor rotating body 40 protrudes through 
the central hole D1 of the hard disk D and the lower surface of the hard disk D is 
accommodated on the accommodation surface 42. Next, the clamping washer 50 is inserted 
around the boss 41 to be disposed on the upper surface of the hard disk D, as shown in FIG. 
5B. Then, the clamping nut 30 is coupled to the threaded portion 41a of the boss 41, as shown 
in FIG. 5C. A predetermined jig, as shown in FIG. 5C, may be used to facilitate the coupling 
process. First, fixing pins 71 of a washer fixing jig 70 are inserted into a plurality of grooves 51 
formed on the clamping washer 50 to fix the clamping washer 50 during the coupling process. If 
the clamping washer 50 is rotated together with the clamping nut 30 during the coupling 
process, the clamping washer 50 will frictionally contact with the upper surface of the hard disk 
D and dust will be generated. The use of the jig can prevent the generation of dust. After the 
clamping washer 50 is fixed, the clamping nut 30 having a ring shape is coupled using an 
electric driver 60. The electric driver 60 comprises a fixing portion 61 inserted in a central hole 
43 formed at the center portion of the boss 41, and rotating portions 62 which are rotated by 
being inserted into a plurality of holes 31 formed on a horizontal surface of the clamping nut 30. 
Thus, when the electric driver 60 is driven after the fixing portion 61 of the electric driver 60 is 
inserted in the central hole 43 and the rotating portions 62 are inserted into each of the holes 31 
of the clamping nut 30, the rotating portions 62 are rotated and the clamping nut 30 is rotated 
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and coupled to the threaded portion 41a of the boss 41 (shown in FIG. 4). Then, the clamping 
nut 30 presses the clamping washer 50 against the hard disk D so that the hard disk D is firmly 
clamped between the clamping washer 50 and the accommodation surface 42, as shown in 
FIG. 5D. 

[0016] As a result, since the clamping is completed by sequentially placing the clamping 
washer 50 and the clamping nut 30 on the hard disk D and rotating the clamping nut 30 using 
the jig, a hard disk fixing process can be quickly and conveniently performed compared to the 
convention method in which a plurality of screws are screwed into the through holes of the 
clamper one by one. 

[0017] Although only two rotating portions 62 of the electric driver 60 to rotate the clamping 
nut 30 are provided, more than two holes 31 are formed on the clamping nut 30. Therefore, the 
rotating portions 62 of the electric driver 60 may be inserted at any angle, but also can be used 
effectively to correct imbalance of the rotating body. Since there are at least two holes in which 
the rotating portions 62 are inserted, a mass body is inserted in an appropriate position among 
the remaining holes to move the center of gravity so that imbalance can be corrected by 
adjusting the center of gravity. 

[0018] The bottom surface of the groove 51 of the clamping washer 50 is closed unlike that 
of the hole 31 which is a through hole. When the clamping nut 30 is screwed, dust can be 
generated due to friction between the clamping nut 30 and the clamping washer 50. If the 
groove 51 is a through hole, dust may form on the hard disk D through the hole. Thus, the 
groove 51 of the clamping washer 30 is not a through hole. 

[0019] Since the clamping is completed by sequentially placing the clamping washer and the 
clamping nut on the hard disk and rotating the clamping nut, working time can be remarkably 
reduced compared to the conventional technology in which the hard disk is clamping by 
screwing a plurality of screws. 

[0020] Also, since screws are not used, the possibility of the dust generated during the 
coupling process adhering to the hard disk can be lowered. 

[0021] And since a uniform pressure is applied to the hard disk via the clamping washer 
during the clamping process, the possibility of the hard disk being damaged can be lowered. 
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[0022] Although a few embodiments of the present invention have been shown and 
described, it would be appreciated by those skilled in the art that changes may be made in this 
embodiment without departing from the principles and spirit of the invention, the scope of which 
is defined in the claims and their equivalents. 
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